This paper seeks to understand how market imperfections affect the behavior of consumers in China's rural economy. A theoretical and empirical model is developed and estimated using a household-level data from six counties in Hebei Province. The results show that market development plays an important role in explaining food consumption behavior in China. As the market develops, farmers demand less grain and vegetables and consume more meat, fruit, and other food products after control for income and price effects. Moreover, the elasticities of demand also change as farm households begin to rely more on rural markets. The results of this paper suggest that a government concerned about the welfare of its rural population may want to be paying a more active role in fostering rural markets. Understanding the forces behind these consumption pattern shifts also will aid academics and policymakers in making better projections about future consumer needs and price levels.
INTRODUCTION
During the pre-reform period in the People's Republic of China, rules and regulations limited the exchange of goods and services in the rural economy. Trade among regions and sectors was discouraged and undertaken almost exclusively according to officially approved plans. Market interactions among households within local economies were similarly constrained. Rural consumption was consciously dampened by policymakers to funnel resources directly into China's industrialization movement (Walker 1984) .
After the implementation of the bold rural reform program in the late 1970s and early 1980s, markets developed unevenly (Lyons 1992) . Rural factor markets remain notoriously incomplete (Lin, Yao, and Wen 1989) . National plans have still controlled most or all of the interregional movement of grain, oil, sugar, cotton, tobacco, and a number of other specialized agricultural products into the early 1990s (Sicular 1991) .
Markets remained incomplete in part because liberalization was not an initial step in China's economic reform plans (Lin, Cai, and Li 1994; Rozelle, forthcoming) .
The leadership's commitment to gradual reform resulted in policies that concentrated mainly on improving incentives to agents within the original economic framework.
Only in more recent years have official calls for market liberalization been heard (Tian 1992) . Even today, however, cotton and tobacco are still subject to strict national monopoly procurement laws. Formal limitations on transactions of such fundamental factors as fertilizer and credit remain prominent.
Another set of markets-including those most closely associated with rural food consumption-has not become fully developed despite the abolishment of prohibitive regulations. Rural residents officially have been able to trade food and other consumption goods among themselves since the late 1970s (Sicular 1988 ).
Wider regional markets were encouraged during the second stage of the rural reforms beginning in the mid-1980s. Yet during a series of recent surveys by the authors, it was apparent that rural consumption markets in some areas remain rudimentary and incomplete. Rural residents in these regions are still primarily self-sufficient, and commercial activities involving staple goods remain at low levels. This is true even in some nonremote coastal regions. In one rural area adjacent to one of China's original 14 open coastal cities, the richest households reported that fresh meat was typically only available during the two days during each 10-day interval that there is a local periodic market. Many respondents reported that their choice of quality products on daily markets and in small shops is limited. If this is the case, the limited nature of rural consumption markets could be having an important impact on food demand in farming communities.
However, unlike the case where policy restrictions have purposely been imposed, it may be that the officials in charge of rural economic policy are unaware of the extent of imperfection in rural consumption markets and the impact that this may be having on rural food demand. It is often assumed that once prohibitions against market transactions are dropped, supply and demand forces will quickly and costlessly begin to allocate goods. There is an emerging literature, however, that is exploring the reasons why efficient and complete markets in developing countries may not immediately appear (Udry 1990; Platteau 1991; Fafchamps 1992) . High transaction costs, lack of infrastructure, and underdeveloped institutions can limit the scope for transactions. To date, however, there is little empirical evidence assessing the impact of market incompleteness on rural welfare.
The goal of this paper is to understand how underdeveloped markets affect the behavior of consumers in China's rural economy. The paper reviews consumption patterns in rural China in communities where the level of market development differs.
It seeks to understand how market imperfections affect rural food demand. Are there differences in food consumption patterns among consumers who have the same income and face the same prices but have varying degrees of access to food markets? Does the level of market development limit how consumers allocate their income?
The paper estimates the impact of incomplete markets on consumption behavior.
Based on a new set of primary, household-level data collected jointly by the authors, their collaborators, and local State Statistical Bureau (SSB) enumerators, this paper will add to the nascent literature on rural food demand in China's post-reform rural economy (Fan, Wailes, and Cramer 1995; Halbrendt et al. 1994 ). Such microbased empirical studies are needed, given great discrepancies in the forecasts for the future demand for food in China (Garnaut and Ma 1992; Brown 1994; Crook 1994) .
If market development affects consumption behavior and forecasts are based on estimates of structural relationships (for example, expenditure and price elasticities) that do not account for changes in market activities, forecasts could lead to biased predictions for economies where market structures are changing rapidly. The study also will provide another observation in the research effort, examining the impact of the rural reforms in China's economy-in-transition. It examines whether governments of the former centrally planned economies have a greater role in fostering markets than the mere elimination of anti-market legislation.
MARKET DEVELOPMENT

F
ural incomes increased dramatically and consistently ( he leveling off in the late 1980s) (Table 1) . During the first 10 years of the orm period , the consumption of fine grain followed the rise in ncome. Direct consumption of these grains, however, began to decline in the 1990s.
ne explanation for this trend is that fine grains had reached a point where they had an inferior good in China's rural economy. Ito, Peterson, and Grant (1989) and Petersen, Jin, and Ito (1991) find that fine grain consumption varies negatively (or not at all) with Table 1 -Annual per capita income and consumption of selected major foods in rural China, 1978 -92 Commodity 1978 1980 1985 1988 1989 1990 Income ( Note: Grain is measured at unprocessed form. Meats  12  6  8  11  13  14  16  17  20   Vegetable  127  76  95  122  139  147  151  147  146   Oils  6  4  4  5  6  7  7  7  8   Poultry and eggs  4  2  2  2  1  2  2  3  6 Source: HIES (China's Rural Household Expenditure Survey Yearbook), 1993.
income in their analyses, using time series data. In contrast, Halbrendt et al. (1994) and Huang and Rozelle (1994) , using cross sections of data, report positive expenditure elasticities for grain.
One plausible explanation for this apparent contradiction is that the consumption patterns of rural residents over time also are being driven by changes in the relative prices of goods. Price series of major food goods in China's rural economy from 1978-92, however, do not support this conjecture (Table 3 ). Grain prices have increased slower than other major food categories-especially meat and other nonstaple foods. Hence, price factors should have helped bolster the demand for grain, instead of inducing consumers to move away from grain consumption into meat production.
An alternative explanation is that the rural economy has been undergoing structural change. In the rest of Asia, increasing urbanization has caused a similar set of seemingly contradicting results in national aggregates of rice consumption data (that is, rice demanded by the combined rural and urban population- Huang and David [1993] ). Urbanization itself leads to lower rice consumption apart from demand responses to changing levels of prices and income. The demand for grain in China's national economy is being influenced by similar dynamics (Huang and Bouis 1995) . In other areas, however, the variety and quality of food products available to rural consumers is more limited. Even within fairly nonremote regions, fresh meat frequently can be purchased only during the periodic market days or when one household happens to slaughter a family-raised hog. County seats and some larger townships have daily markets, but shopping expeditions to these centers can entail a significant amount of time and expense for all villagers except those in the nearby hamlets. Most villages have small retail outlets, but many deal largely in dry goods, because they lack reliable refrigeration facilities. Casual inspection of fresh fruit supplies in many of these small shops clearly betrays their poor quality. Even in areas with incomes high enough to afford large consumer durables, electricity supplies often are undependable and refrigerators often go unused. Only four households in a sample of 400 households in Hebei Province owned freezers. Peddlers are increasingly part of the local economic landscape, but in most areas, they come infrequently and are sometimes suspected of selling unsanitary products. Interviews It is assumed that the level of market development is measured in part by the 1 proportion of food purchased by villagers in the market. This measure of market development was created by dividing the total market purchases of all samples in a village by total expenditures on food, including both market purchased and ownproduced. It is recognized that in Table 4 , the differences in consumption of different commodities arise from a number of factors in addition to the level of market development. These correlates will be held constant in the subsequent econometric analysis.
with households reveal that the lack of robust and reliable food markets in rural villages makes farmers more dependent on food they produce on their own farm.
Except for specialized livestock and orchard-owning households, most Chinese farmers thus are consuming more of their self-produced grains and vegetables.
Descriptive statistics from the enumeration of 400 farmers in Hebei Province support these impressions. The consumption patterns of the consumers in this sample (Table 4 ) follow those found in national survey data ( Table 2) . As income rises in the cross section, consumption of major food types all rise in most cases. However, the consumption of grain varies sharply among groups of consumers who differ in their access to rural food markets (Table 5 Budget share within the five major food groups used in this study. Columns in rows 6-10 a sum to 100 percent (subject to rounding).
of market development (Row 2). Producers in areas with poor markets only consume 6 kilograms per capita, while those in areas with better markets consume more than 10-12 kilograms. The demand patterns of fruits and other food parallels that of meat.
When this observation is combined with figures on the sources of food consumption, a fairly convincing argument can be made for reconciling food consumption patterns in rural China. Nationally, farmer consumption can be divided into two broad groups-own-produced and purchased. In 1992, less than 10 percent of grain and less than 15 percent of vegetables consumed by rural households were purchased (HIES 1993) . In contrast, rural consumers purchased almost half of their fruit and over 60 percent of their meat and fish from the market.
Nearly all of the rest of major, nonstaple food products are purchased. Hence, meat and fruit consumption is limited by the extent of market development, and consumers in these areas are forced to rely on their own-produced grains and vegetables. As markets have developed during the reform period, even with income and price constant, a change should be expected in the consumption of different commodities.
At the level of income in China's rural area, it is likely that expenditure elasticities are still positive. The drop in grain consumption in the early 1990s may have occurred not because fine grains are not demanded in greater quantities by those with higher incomes. Rather, since the reforms, developing markets have given rural consumers more choice and allowed previously constrained buyers to enrich their diets with more meat, fruit, and other commercial products, allowing them to reduce their grain consumption.
A MODEL OF CONSUMER DEMAND AND MARKET DEVELOPMENT
The term "market development" has a number of connotations. In a perfect market, all goods are available at whatever quantity a consumer desires. reduces the real price of a good to consumers. In this case, the size of the budget set increases from 0MG to 0MOG (Panel D).
The market development being measured in the following analysis is limited to the definitions embodied in Panels B and C. In Chinese rural areas, during most This case would also apply when a road was constructed reducing the cost of 3 using other markets in the vicinity to a point where it became feasible to use on a more frequent basis for food consumption needs.
Consumers in these constrained markets are forced to consume at point B or less. In these villages, meat is unavailable for purchase in the market for all villagers, regardless of the level of household income. Prices are determined primarily outside of the local market.
Market development in such areas occurs in a number of ways. The number of periodic markets that are convenient for villagers have been increasing (ZGTJNJ 1993) . Typically, the most noticeable change for residents arises when periodic markets in a locality go from one or two per 10 days to every other day or even every day. In such a case, the constrained level of the market (X , Figure 1 
X , falls (equation [5] ). When the constraint moves beyond point A, there are no g shortages (unless tastes or other exogenous parameter changed).
EMPIRICAL MODEL
In an Almost Ideal Demand System framework in linear form (AIDS/LA- Deaton and Muellbauer [1980] ), the standard relationship between food consumption, commodity prices, and income can be empirically measured by a system of budget shares:
for i, j = 1, .... n, where w is the budget share of the ith commodity, y is food i consumption expenditure, p is commodity price, p is defined as lnp = ' w p , and * * i i i " , $ , and ( are parameters to be estimated. Market development may also affect how marginal increments to income affect consumption decisions. To capture these two effects, equation (7) is specified:
To control for consumption differences due to demographic factors, family size (SIZE), the number of children in the household (PRESCHOOL), the level of
education (EDU), and a set of county dummy variables (D ) are added, and the m resulting equation is where 2 , 8 , and µ are also parameters to be estimated.
The adding up restrictions for equation (9) 
where * is the Kronecker delta. Equations (12) to (14) demonstrate that expenditure ij and price elasticities of demand vary as the level of market development changes.
The impact of market development on these demand parameters could be evaluated either by taking the first-order derivatives of equations (12) through (14) with respect to Z (and after appropriate manipulations, "elasticities of elasticities of demand" could be calculated). Since the index of market development is itself measured as a proportion, a more intuitive calculation of the impact of market development on demand behavior is derived by simulating the response of the expenditure and price elasticities to a 10-percent increase in the market development variable.
A stochastic structure is specified for equation (8): where h indexes households and g is the error term. The commodities included in ih the system are rice, vegetables, meat, fruit, and other foods. The error term, g , in ih equation (17) is a random variable satisfying the following conditions:
An Iterative Seemingly Unrelated Regressions (SUR) procedure (or IterativeZellner Estimation procedure- [Zellner 1962 ]) is used. The demand parameter restrictions described in equations (10) and (11) are imposed and can be tested using Wald statistics. Since, taken together in budget share form, the set of equations in (16) Information is collected on a wide number of consumption and durable goods.
These data have been used extensively by researchers interested in consumption behavior. Most analysts have used the data after they have been aggregated (for example, Wang and Kinsey 1994; Fan, Wailes, and Cramer 1995; Wang and Chern 1992; Huang and Bouis 1995) . Data on the households themselves, however, are used in this study. The data for this study come from 400 rural household surveys in
The study counties are Zhending, Shanghe, Qingxian, Qianan, Dingzhou, and The test statistics for Wald tests of homogeneity and symmetry are 14.25 (with 6 4 degrees of freedom) and 17.93 (with 6 degrees of freedom), respectively. The joint hypothesis tests of homogeneity and symmetry are rejected at the 5 percent level of probability. Homogeneity, however, cannot be rejected, given the assumption of symmetry (the Chi-square test statistic is 4.15 with 4 degrees of freedom). Symmetry also cannot be rejected, given the assumption of homogeneity (the test statistic is 8.06 with 6 degrees of freedom). These test results provide relatively strong evidence of utility maximizing behavior (Barten 1977; Deaton and Muellbauer 1980) .
EMPIRICALLY MEASURING THE IMPACT OF MARKET DEVELOPMENT ON FOOD DEMAND
Estimated parameters from the system of disaggregated staple food commodity equations are robust (Table 9 , Appendix) and hold up to theoretical testing. The The expenditure, uncompensated own-price, and compensated own-and crossprice elasticities confirm the high quality of the coefficients of the estimated model.
The elasticities, evaluated at the overall means of the sample, show that the uncompensated and compensated own price elasticities are all negative (Table 6, column 4, and Table 10 in the Appendix). The compensated cross-price elasticities are almost all positive, implying that most of the major food groups are substitutes,
The joint test of significance (Table 6 , Row 3) also cannot lead to a rejection 7 of the hypothesis that the market variable affects the food budget shares both directly and through changes in marginal income.
an expected result, given the level of aggregation. The food expenditure elasticities for all goods are positive and in some cases are higher than (for example, grain) and in other cases lower than (for example, meat and fruit) those found in (or implied by) the results produced by studies in other parts of Asia (Huang and David 1993; Bouis 1989) . Given the discussion and conceptual model presented above, this should be expected, and is a result that is examined in more detail below.
Market development plays an important role in explaining food consumption behavior in rural China. The results of three sets of tests examining the effect of the market development index on the budget shares demonstrate a number of dimensions of the impact (Table 7) . First, market development affects the average budget share if the effect of total expenditure and prices are held constant ("'…0). Second, market development also has a significant impact on the budget allocation, resulting from additional income ($'…0).
7
The direction of the joint impact of market development can be seen by the elasticities of market development in Table 6 , column 5 (as derived from equation The small size of the market development elasticity for grain is somewhat 8 surprising, considering the steep decline in grain consumption associated with higher levels of market development shown in Table 4 . Either income and price effects are causing this trend, or the main impact on grain consumption of market development is indirect, an idea that is supported by analysis later in the paper.
[15]). The signs of all of the variables are as predicted by the comparative static exercises in equations (4) and (5) The impact of market development on food consumption also can be examined by its impact on the demand parameters. The elasticities of demand change as farm households begin to rely more on rural food markets. When the proportion of food purchased by households increases by 10 percent, the food expenditure elasticities of grain and vegetables fall (Table 8 , Row 1, Columns 1 and 3). With incomplete markets, households are unable to respond to changes in income in the same way as , only a part of any newly acquired income is allocated to the previously unconstrained good; the remainder goes for the newly available commodity. As long as the originally constrained good is not inferior, an increase in the level of market development should lead to a reduction in the expenditure elasticity of the unconstrained product.
In contrast, the expenditure elasticities for meat, fruits, and other foods become more positive when the proportion of market-purchased food rises (Table 8 , Row 1, Columns 2, 4, and 5). The absolute values of these effects are also larger than those of grain and vegetables. When households become less limited in their choice of goods that can be purchased on the market, they are more sensitive to changes in income. The effect of market development on meat consumption may be one of the reasons that the demand for meat has risen so fast in recent years, driving up the prices of livestock products and feed.
These impacts on food expenditure elasticities mean that as China's rural consumption markets continue to develop, food expenditure elasticities of grain can be expected to fall and those of meat increase. Currently, only 35 percent of the food basket of rural consumers is purchased in local markets. But as farmers purchase an additional 10 percent of their food from markets, grain expenditure elasticities drop by 0.060 and meat expenditure elasticities rise by 0.162 (Table 8 , row 1). These figures imply that with complete markets (that is, 100 percent purchases of the household's diet), the food expenditure elasticities for grain would be 0.57, approximately 0.29 lower than when measured at the current level of market development (Table 6 , column 5). By the same logic, meat food expenditure elasticities would rise to 1.19. After full market adjustment, the meat expenditure elasticity estimated from the Hebei data set is consistent with those from studies done in other parts of Asia (Bouis 1989) and from other parts of China, with better rural market infrastructure (Halbrendt et al. 1994 ).
While somewhat smaller in magnitude, the uncompensated own-price demand elasticities are also affected by market development (Table 8, (Table 8 , rows 3-7).
CONCLUSIONS
The impact of market development on Chinese consumer behavior has been analyzed using a set of household data from a part of China where incomes, prices, and market activity varies greatly from place to place. Rural consumption behavior has been shown to differ among households and among regions not only on the basis of differences in prices and income; different levels of market development in the studies villages leads to systematic declines in the amount of grain and vegetable consumption by farmers, and increases in their demand for meat and fruit. These results, in part, reconcile the observed differences in patterns of rural consumption over time and across regions. As their incomes rise, rural residents may be expected to consume more grain and vegetables (that is, they may still have positive demand elasticities, as should be expected for populations at the stage of development generally found in China's countryside), but aggregate rural consumption of foodgrains may be falling as a result of the emergence of new consumer markets and urbanization.
If farm household decisions create these consumptions patterns (since rural consumption markets in the most part are not limited by policy), it must be assumed that farmer welfare is being increased by the emergence of rural consumption markets. In other words, greater choice leads to greater utility. Efficient and wellfunctioning markets, however, do not always materialize on their own. The results of this paper suggest that a government concerned about the welfare of its rural population may want to be playing a more active role in fostering rural markets.
Beyond merely eliminating prohibitions against market activity, local, regional, and national policymakers may want to subsidize market infrastructure construction, reduce or eliminate marketing taxes and fees, and improve information channels that may stimulate the more rapid development of food markets in rural areas.
Understanding the forces behind these consumption pattern shifts also will aid academics and policymakers in making better predictions about future consumer needs and price levels. In the past, most demand projections were based almost exclusively on income, population, and price forecasts. If changes in demand behavior arises because of the increasing availability of goods on more developed markets, accurate predictions may need to consider market development as an independent factor in their assessments of future demand. If the development of rural markets continue to progress, Chinese rural households can be expected to consume more meat and fruit and less foodgrains and vegetables, regardless of changes in their household income. 
APPENDIX
